THE LEFT VENTRICULAR EJECTION FRAC-
TION and velocity of internal diameter shortening are useful measurements of left ventricular performance.' -Echocardiography is a noninvasive method for measuring left ventricular dimensions, volume, ejection fraction, and the mean rate of internal diameter shortening. Furthermore, these measurements of left ventricular performance correlate well with those derived from biplane cineangiography in normal subjects and patients with left ventricular disease. [4] [5] [6] Usually, the quantitative assessment of left ventricular performance by ultrasound is performed by measuring a single chord in the transverse plane of the left ventricular chamber. Measurements of left ventricular volume are based on a theoretical elliptical model and the assessment of ejection phase indices is based on the assumption that the recorded segmental function is representative of the entire left ventricle. However, regional left ventricular wall motion abnormalities occur in most patients with acute transmural myocardial infarction and persist in the majority of postinfarction patients. 7 Furthermore, the reduction in left ventricular ejection fraction after myocardial infarction correlates with the extent and severity of segmental wall motion abnormalities. 8 The presence of abnormal wall motion with or without left ventricular dilatation distorts left ventricular geometry and may lead to an erroneous estimation of left ventricular volumes when data are derived from the recording of a single standardized echo beam. Therefore, we examined the influence of left ventricular wall motion abnormalities and left ventricular enlargement on the echocardiographic measurement of the left ventricular ejection fraction in patients with myocardial infarction. We compared the echo results with the radioisotope ejection fraction utilizing a computerized isotope technique that makes no assumptions with regard to left ventricular geometry.
Subjects and Methods
Sixty-one patients, 51 men and 10 women, with well documented transmural myocardial infarction were studied on one or more occasions (77 total studies). 13 patients the wall motion abnormality involved the anterolateral or lateral surface, extending only in two to the posterior wall. Figure 5 illustrates serial left ventricular echocardiograms in a patient with an anterolateral myocardial infarction who had dyskinesis of the low anterior, apical and lateral left ventricular surfaces. During the first study, the patient was in cardiogenic shock, and the cardiac index was 1.4 L/min/m2 by the thermodilution technique when the ejection fraction by the isotope method was 0.36. However, the simultaneous echocardiographic measurement of the ejection fraction was normal (0.72) and the tracing showed an exaggerated septal excursion of 1.1 cm and a normal systolic posterior wall movement of 1.1 cm. There was no systolic murmur and right heart catheterization did not indicate either mitral regurgitation or a ventricular septal defect. During the second study two months later the patient was no longer in congestive heart failure and the dyssynergy of the anterolateral left ventricular wall had improved. The isotope ejection fraction had increased to 0.58, but the echo method again overestimated the ejection fraction (0.80). The ultrasound recording again showed an exaggerated septal motion of 1.2 cm suggesting a localized reduction in myocardial performance at a site not traversed by the single echo beam. 15 studies the ejection fraction by echo did not correlate better with the isotope ejection fraction (r = 0.39) as compared to the total group of studies in patients with wall motion disorders. This correlation was similar when patients with exaggerated motion of either wall were excluded, although the echocardiographic overestimation of ejection fraction was considerably less (11%) as compared to the average overestimate of 35% in the total group of patients with wall motion abnormalities.
Thus, it appears that even when areas of asynergy are included in the standard echocardiographic recording, over-all left ventricular performance may not be assessed accurately. This is so because of the variable extent, severity and location of segmental wall motion abnormalities in postinfarction patients. Furthermore, the interventricular septum or the posterior left ventricular wall are rarely the solitary site of a wall motion abnormality after myocardial infarction. In the present investigation, only one of the 31 studies in patients with normal left ventricular wall motion demonstrated a hypokinetic septum on the standard echo recording. In the group with abnormal wall motion, all 11 patients with abnormal septal motion by echo had abnormal motion of the anterolateral or lateral left ventricular wall detected by videotracking. This may be why the ultrasound technique rarely underestimates the ejection fraction.
In an earlier study,19 we examined ultrasound and cineangiographic measurements of left ventricular performance in patients with wall motion abnormalities of varying etiology and found a better correlation between these measurements than in the present study of patients with wall motion disorders resulting exclusively from myocardial infarction. The majority of the patients previously studied with coronary artery disease or primary myocardial disease had either localized areas of akinesis or hypokinesis or diffuse hypokinesis involving the entire left ventricle. The latter abnormality is included in the standard echo recording because of its uniform nature, and thus is representative of over-all left ventricular function. A small localized hypokinetic area, on the other hand, may not lead to major functional changes in the entire left ventricle and the ejection fraction by the two methods may be more closely correlated than in patients who have more severe and extensive wall motion abnormalities. Thus, in the seven patients with either diffuse hypokinesis or localized hypokinesis, there was a strong correlation between the isotope and echo measurements of ejection fraction (r = 0.79).
Measurement of the ejection fraction from the radionuclide left ventricular time-activity curve is not without potential errors. It appears to slightly overestimate very low ejection fractions or underestimate high ejection fractions when compared to cineventriculography. ' 
